[Cascade of biochemical events triggered by stimulation of adrenergic receptors in the rat pineal gland--from cell membrane to nucleus].
Pineal glands of various vertebrate species synthesize melatonin in a circadian rhythm generated by an endogenous pacemaker. The levels of melatonin and activity of serotonin N-acetyltransferase (AA-NAT: a penultimate and key regulatory enzyme in melatonin biosynthesis) are low during the light phase and high during the dark phase of any natural or imposed light-dark illumination cycle. The expression of AA-NAT gene in rat pineal gland is regulated by a photoneural system that acts through the adrenergic-cAMP-related mechanisms in pinealocytes. Concomitant stimulation by noradrenaline of beta 1- and alpha 1-adrenergic receptors, in a mechanism of "AND gate" activation, results in a large, 60-100-fold increase in intrapinealocyte cAMP level. The role of cAMP-dependent transcription factors CREB, ICER and Fra-2 in turning on and off the AA-NAT gene expression is discussed.